
Copyright is owned by the Author of the thesis.  Permission is given for 
a copy to be downloaded by an individual for the purpose of research and 
private study only.  The thesis may not be reproduced elsewhere without 
the permission of the Author. 
 



Ethephon, Ethylene and Abscission Physiology of Camellia. 

A thesis presented in  partial fulfilment of 

the requirements for the degree of 

Doctor of Philosophy 

in  

Horticultural Science 

at 

Massey University, Palmerston North, 

New Zealand. 

Allan Brian Woolf 

1 992 



Title of thesis·: 

!vlassey University Library 
Thesis Copyright Form 

(1) (a) I give permission for my thesis to be made available to 
readers in Massey University Library under conditions 
determined by the Librarian. 

(b) I do not wish my thesis to be made available to readers 
without my written consent for. J�. months. 

(2) (a) I agree that my thesis, or a copy, may be sent to 
another institution under condi�ions determined by the 
Librarian. · 

(b) I do not wish my thesis, or a copy, to be sent to 
another institution without my written consent for l.b .. 
months. 

(3) (a) I agree that my thesis may be copied for Library use. 

(b) I do not wish my thesis to be copied for Library use for 
.(4 months. 

Signed 

The copyright of this thesis belongs to the author. Readers must 
sign their name in the space below to show that they recognise 
this. They are asked to add their permanent address. 

NAlvfE AND ADDRESS ·DATE 



i i  
ABSTRACT 

Ethylene application  to leaves and floral buds of Camellia resulted i n  abscission  
with a lag period, t he  duration o f  which was dependent on ethylene concentratio n  
and cu ltivar. Duri ng this period, cel lu lase activity doubled i n  leaf abscission 
zones, and when abscission commenced, activity i ncreased more rapidly. 
However, no increase in cel lulase activity was observed in f loral bud abscission  
zones. Propylene application revealed that autocatalytic ethylene productio n  
i ncreased i n  leaf abscission zones prior to and decreased after abscission .  
However, i n  the leaf blade, no change i n  endogenous ethylene production was , _L ., '\var -\W� f'VIC(Il;:. 
measured,· nor were any signs of leaf senescence observed. Application  of(STS) 
completely inhibited leaf abscission and delayed and reduced floral bud 
abscission in response to applied ethylene. This pointed to a simi lar role for 
ethylene in both organs, but that the abscission process of floral buds occurred at 
a faster rate than that of leaves. Appl ication of ethylene for differing durations  to 
floral buds and leaves demonstrated that regard less of ethylene treatment 
duration ,  abscission ceased less than 24 hr after ethylene removal indicat ing that 
continuo"'"'ethylene exposure is required to promote abscission of Camellia 

organs. 

Measurement of abscission rate (time to 50% abscission) in response to a range 
of ethylene concentrations determined that floral buds were more sensitive (that 
is ;  responded more rapidly to lower ethylene concentrations) than leaves. 
Ethylene-sensitivity was i nfluenced by organ maturity. As floral buds matured 
from in itiation to  flower opening , the rate of ethylene-promoted abscission 
i ncreased, i ndicati ng greater sensitivity. Leaves were most sensitive to ethylene 
di rectly after bud break and sensitivity decreased unti iU weeks after cessation  of  
stem extension ; after this t ime, sen,sitivity did not change significantly over the 
next 3 years. 

Low temperatures reduced the ethylene-promoted abscission rate of both leaves 
and floral buds with an exponential relationship. Low temperatures increased the 
ethylene concentration requi red to saturate the abscission response. 
Endogenous ethylene production of Camellia leaves increased with h igher 
temperatures and peaked at 200 to 25oc. 



i i i  
Since ethylene release from ethephon may be described i n  terms of 
concentration  and duration of ethylene exposure ,  the effect of time,  temperatu re ,  
cu ltivar, organ type and organ maturity on o rgan abscission response to 
ethephon application could be explained in terms of the ethylene-promoted 
response. 

The leve l of ethylene- and ethephon-promoted abscission were explained i n  
terms of the i nteraction of ethylene concentration and duration o f  exposure with 
organ type,  o rgan maturity and temperature which determined the level of 
abscission  response. Three mechanisms were important in determin ing the 
response to ethylene ; ethylene-sensitivity, and rate of reaction  and reversib i l ity of 
the abscission process. The rate of the abscission process was determined by 
ethylene concentration ,  temperature , organ type and maturity. Since abscissio n  
was reversible i n  Camellia, the duration of exposure interacted with the 
abscission rate to determine the extent of abscission in response to ethylene o r  
ethephon application .  

I n  conclusion ,  the greatly expanded understanding of  the ethylene-promoted 
abscission  process carried out in this study faci l itates control (promotion  o r  
i nhibition)  of abscission i n  Camellia. This enhances the possibi lity for culture and 
transportation of h igh qual ity Camellia plants from New Zealand. 
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